“Survey of Dust Issues for Lunar Seals and the RESOLVE Project” 

By Margaret P. Proctor and Paula Dempsey 

Abstract 

Lunar dust poses a technical challenge for sealing applications on the moon. A survey of 
seals used in Apollo lunar missions is presented as well as lunar soil characteristics and a 
description of the lunar environment. Seal requirements and technical challenges for the 
volatiles characterization oven and hydrogen reduction reaction chamber of the 
RESOLVE project are discussed. The purpose of the RESOLVE project is to find water 
or ice in lunar soil and demonstrate the ability to produce water, and hence oxygen and 
hydrogen, from lunar regolith for life support and propellants. 
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. Active abatement methods to minimize or eliminate deposition 
and/or adhesion of dust 


Apollo Lunar Sample Return Containers 

a.k.a. “Rock Boxes” 
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Of the 12 Rock Boxes, 4 had substantial leaks due to bag 
material or dust on sealing surface 1 



Apollo 

Special Environmental Sample Containers 



18 cm long 

At end of Apollo missions, no reports of leakage 
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Between Extra-Vehicular Activities (EVAs) the helmet 
disconnect seals were cleaned and re-lubricated with Krytox oil 
and grease to reduce leakage. 
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The suit side has a manually actuated lock/unlock mechanism. 
The glove has a sealed bearing that permits 360° glove rotation. 
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Wrist disconnect 
(glove side) 

Reference: Apollo Operations Handbook (1971) Extravehicular Mobility Unit. Volume I. CSD-A-789-Q) 

www.nasa.gov 



Reference: Fuhs, S., Harris, J.(1992) Dust Protection for Environmental Control and Life Support Systems in 
the Lunar Environment. Proceedings of the Lunar Materials Technology Symposium. 
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Reference: McKay, D.S. and Taylor, L. (2005) Nature and Evolution Of Lunar Soil. 
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1 Sanders, Gerald B., et. al., “Regolith & Environment Science, and Oxygen & Lunar Volatile Extraction 
(RESOLVE) for Robotic Lunar Polar Lander Mission,” Lunar International Conference 2005. 
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Inexpensive 

High reliability -> Low number of components 
Geometrically compatible with interface requirements 


Challenges of Sealing Hydrogen Reduction 

Reaction Chamber 
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Key: Protect sealing surface from dust ! 



A Volatiles Characterization Oven Concept 
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